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1.  Change section numbering when used in conjunction with Standard Specifications.

15.__  MECHANICAL INSULATION

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing mechanical insulation in accordance with the details shown on the plans and these special provisions.

5

Piping insulation shall be installed on all domestic hot water piping, above grade, in non-conditioned spaces.

6

Piping insulation shall be installed on all hydronic supply and return piping, above and below grade unless shown otherwise on the plans.

7
P‑trap, hot water supply pipes and angle valves for lavatories and sinks, except in janitor closets or similar enclosed spaces, shall be insulated.

8

Duct insulation shall be installed on all rigid ductwork installed in concealed non-conditioned spaces.

9

Duct liner shall be installed in all rectangular ductwork installed in exposed non-conditioned spaces and in exterior locations.  Plenum liner shall be installed in all plenums in non-conditioned spaces or in walls facing a non-conditioned space.

10

QUALITY ASSURANCE.‑-

11

Codes and standards.‑-Mechanical insulation shall conform to California State Energy Commission regulations and, where applicable, shall meet American Society of Testing and Materials (ASTM) standards.

12

All materials shall bear the label of the Underwriters Laboratory (UL) or other approved testing laboratory indicating that the materials proposed for use conform to the required fire hazard ratings.

13

Pipe safety insulation shall conform to Section 1504(b) of the CPC.

14

PART 2.- PRODUCTS

15

MATERIAL.‑-
16

General.‑-All pipe insulation and wrapping material, including adhesives and jackets, located within buildings shall be certified to have a composite flame spread rating of not more than 25 and smoke development rating of not more than 450 when tested in accordance with ASTM Designation:  E 84.

17

Duct insulation and wrapping material, including adhesives and jackets, located within buildings shall be certified to have a composite flame spread of not more than 25 and smoke development rating of not more than 50 when tested in accordance with ASTM Designation:  E 84.

18

Domestic water and interior hydronic piping insulation.‑-
19


Piping insulation shall be glass fiber molded pipe insulation with factory applied jacket suitable for service temperatures up to 175°C.  Covering jacket shall have pressure sealing lap adhesive joints.  Pipe insulation shall have a minimum thermal resistance of R‑0.5 K•m2/W.  Insulation and jackets shall be Owens‑Corning, Fiberglass 25 with ASJ/SSL All Service Jacket; Manville,  Micro‑Lok 650ML with AP‑T All Purpose Jacket; or equal.

20

Piping insulation cement.‑-
21


Insulation cement shall be Fenco, All Purpose Cement; Manville, JM375; or equal.

22

Exterior and in ground hydronic piping insulation

23


Piping insulation shall be polyurethane foam insulation with a service temperature range of 0°C to 120°C.  A 0.15 mm vapor barrier shall be applied over the top off the insulation.  The vapor barrier shall be installed with an adhesive as recommended by the manufacturer.

24

PVC jacket.‑-
25


PCV jacket shall be rated for a service temperature of 80°C.  PVC jacket shall include covers specifically designed to cover pipe fittings.

26.  Use for simple systems in buildings,

Alternative pipe insulation.‑-
27


Alternative pipe insulation shall be closed cell, elastomeric material in a flexible tubular form.  Insulation shall have a service temperature range between -40°C and 93°C, a minimum vapor transmission rating of 0.29 Perm‑m, and a minimum thermal resistance of R‑0.5 K•m2/W.

28

Pipe safety insulation.‑-

29


Pipe safety insulation for P‑traps, hot water supply pipes and angle valves shall be molded closed cell vinyl or closed cell foam with exterior vinyl surface.  Pipe safety insulation shall be configured to protect against contact.  Pipe safety insulation shall be Truebro Inc., Handi Lav‑guard;  Plumberex Specialty Products, Handy Shield; or equal.

30

External duct insulation.‑-
31


External duct insulation shall be 38 mm thick, 0.5 kg density glass‑fiber blanket type.  Material and coatings shall be fire resistive and shall be approved by the State Fire Marshal.  External duct insulation shall be Fiberglas, Type PF-336; Ultralite, No. 100; Pittsburgh Plate Glass, Superfine; Johns-Manville, Microlite; Silvercote, Silvercel; or equal.

32

Plenum and duct liner.‑-
33


Plenum and duct liner shall be 25 mm minimum thickness.  Material and coatings shall be fire resistive and shall be approved by the State Fire Marshal.  Liner shall be Gustin-Bacon, Ultra-Liner duct insulation; Owens-Corning Fiberglas, Type CE; Gustin-Bacon, coated insulation Board No. 90‑A; Owens-Corning Fiberglas 0.7 kg density coated flexible duct liner; Johns-Manville, MicroBar, or 0.7 kg density coated Microlite; Pittsburgh Plate Glass, Superfine 0.7 kg density coated interior duct insulation; or equal.

34

Adhesive.‑-
35


Adhesive shall be non‑flammable type: Benjamin Foster Company, No. 85‑20 Spark Safe; Goodloe E. Moore Company, Tuff Bond No. 6; Permacel, No. PA‑3l0; 3M, No. 38 Insulation Adhesive;  Swift's, No. 7228 brush type or No. 7336 spray type; Chicago Mastic, 17‑461; or equal.

36

Studs.‑-
37


Studs shall be cement-in-place type, pneumatic driven type or percussive welding type, and shall have 25 mm minimum diameter washers.

38

Insulation inserts.‑-
39


Insulation inserts at pipe hangers supports for pipes NPS 2 or larger shall be calcium silicate, cellular glass, or other acceptable material of the same thickness as the adjacent insulation and not less than 6 kg density.

40

PART 3.- EXECUTION

41

INSTALLATION.‑-
42

General.‑-Insulation materials shall be neatly installed with smooth and even surfaces, jackets drawn tight and smoothly cemented down.

43

Insulation material shall not be installed until all pipes or surfaces to be covered are tested for leaks, cleaned and dried, and foreign materials, such as rust, have been removed.

44

Piping insulation.‑-Piping insulation shall be in accordance with the following, except that unions, unless integral with valves, and flexible connections shall not be insulated.

45

a.
Where insulation butts against flanges or is discontinued, insulation shall be tapered to pipe to allow for covering jacket to completely seal off end of insulation.

46


Insulation shall be extended on the valve bodies up to the valve bonnet.

47


Extend insulation continuous through pipe hangers and pipe sleeves.  At hangers where pipe is supported, provide an insulated protection shield.  

48


Insulating cement shall be applied to fittings, valves, and strainers and troweled smooth to thickness of adjacent covering.  Strainer cleanout plugs shall remain accessible.  Covers fabricated from molded pipe covering may be used in lieu of cement, provided covers are neat and well secured.

49

b.
Jacket flap shall be sealed down with factory applied self-sealing lap.  Seams shall be lapped not less than 40 mm.  Jacket shall be secured with aluminum bands installed at 300 mm centers.

50

c.
Exposed outdoor insulation shall have an additional 0.40 mm minimum thickness aluminum jacket applied over the completed insulation.  The jacket shall have a factory applied moisture barrier and shall be Childers; Smith; or equal. 

51


End joints shall be lapped with aluminum holding traps located directly over the lap.  Additional aluminum holding straps shall be placed at 200 mm centers.  Jacket at ells and tees shall be mitered, or premanufactured fitting jackets shall be provided, with additional aluminum holding bands, as required.  All joints shall be sealed watertight using silicon type, heat resistant sealant.

52

d.
In-ground insulation shall have an additional PVC jacket applied over the completed insulation and vapor barrier.  PVC jacket shall be made watertight with adhesive or sealant as recommended by the PVC jacket manufacturer.

53

Alternate pipe insulation, where used, shall be installed on hot water piping before connections are made or the insulation may be slit lengthwise, applied to pipe and sealed with adhesive.

54

Pipe safety insulation.‑-Pipe safety insulation shall be installed in accordance with the manufacturer’s recommendations.

55

Duct insulation.‑-Ragged edges shall be repaired or taped.  Coverings shall be neatly finished at joints and edges.  Each joint shall have a 50 mm minimum lap.

56

Where transitions are made between externally covered ducts and lined ducts, the lined duct shall be overlapped 200 mm with external covering.

57

Insulation shall be flush with but not cover control devices, damper controls or access doors.

58

Before insulation is wrapped around concealed ducts, an adhesive shall be spot applied at a maximum of 100 mm centers on each side of the ducts to prevent sagging of the insulation.  Insulation shall be wrapped entirely around the ducts and shall be wired securely in place with No. 16 copper clad wire, metal bands at least 10 mm wide or plastic ties.  Supports shall be spaced a maximum of 300 mm on centers.  Metal bands shall be installed with the use of a banding machine.  Seams in the insulation shall be taped.

59

The finished insulation covering shall be even and level and shall not contain humps.

60

Plenum and duct liner.‑-Plenums and exposed ducts shall be lined with plenum and duct liner.  Plenums and ducts shall be sized to provide the clear inside dimensions shown on plans after the liner is installed .

61

The insulation shall be applied with coated side exposed to air stream to prevent surface erosion.

62

The lining shall be fastened in place with adhesive and with studs with washers spaced a maximum of 500 mm on center each way.

63

Applying adhesive.‑-The adhesive shall be liberally applied over entire interior surfaces of ducts or plenums.

64

Stud installation.‑-Studs shall be installed as follows:

65

a.
Cement-In-Place Type Studs.‑-Cement-in-place type studs shall be cemented in place with adhesives manufactured for this purpose and shall be as recommended by the stud manufacturer.  Cement-in-place type studs shall be used where concrete walls form part of plenum.

66

b.
Percussive Welding Type Studs.‑-Percussive welding type studs shall be carefully welded in place with current settings that will not appreciably burn galvanizing on opposite side of the sheet metal.

67

c. Pneumatic Driven Type Studs.‑-At locations where pneumatic driven type studs are used, hardened steel backup plates or dollies shall be used under the sheet metal.

